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@ Pharmaceutical composition. 

@ A pharmaceutical steroid composition for topical ap- 
plication producing a minimum of skin irritating effects. The 
composition comprises a corticosteroid in a multiple emul- 
sion vehicle. 

A process for the preparation of the composition. 
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IPharmaceutical composition 

Description 

T§9t!Qi9§l_Field 

5 The present invention is concerned with pharmaceutical 
compositions for topical application containing a cortico 
steroid as the active ingredient. 

The object of the present invention is to provide a 
10 composition which produces a minimum of skin irritating 
effects . 
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A further object of the invention is to provide a composi- 
tion with good bioavailability and good cosmetic properties 

§§ 5 r? y D d _ A rt 

The usual administration form for topical corticosteroids 
is a cream or lotion, preferably an oil in water CO/W] 
emulsion, because of good cosmetic properties. However, 
most corticosteroids have exceedingly low solubilities 
in water, petrolatum or mineral oils. Many different 
solvents (e.g. propylene glycol) are in use to increase 
the solubility of the corticosteroids in the vehicles. 
One major disadvantage of using high concentrations of 
solvents in the vehicles, in some bases up to 50-60 %, is 
the risk of skin irritation effects. 



30 
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In order to minimize the skin irritation effects of the 
composition, the vehicle should contain as small amount 
of solvent as possible to dissolve the steroid. 
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The smallest amount of solvent is needed when the solvent 
i5 in neat form, and it is therefore necessary to compart 
the steroid solution in the vehicle to avoid mixing and 
diluting with the rest of the ingredients. 

In order to get maximal drug diffusion into the skin from 
a vehicle the drug should be at a saturation concentration 
in the vehicle employed to administer the drug to the skin 
su-rf ace. 

The present invention provides a system for realizing the 
above mentioned demands in the form of a multiple emulsion 
where the oil globules of the disperse phase contain smaller 
globules of a corticosteroid solution phase dispersed 
within them. More particular, the present invention pro- 
vides a pharmaceutical composition for topical application 
comprising a topically active antiinflammatory cortico- 
steroid in a multiple emulsion in which the continuous 
phase is aqueous and the primary disperse phase is an oil 
phase in which a hydrophilic phase containing the steroid 
in saturated solution is dispersed. 

As solvent phase forming material any good solvent which 
is not riscible with the oil phase can be used for the 
steroid in question. Preferably glycols, e.g. propylene 
glycol, butandiols, polyethylene glycols are used. The 
amount of these solvent phase forming materials depends 
on the solubility properties of the steroid, but is usually 
0.2-5 % Cw/w) of the complete composition. 

As the Gil phase forming material a fat with suitable 
viscosity range is used, for example petrolatum or mixtures 
of petrclatum and animal oils, such as wool grease, 
mixtures of petrolatum and vegetable oils, such as peanut 
oil, olive oil, mixtures of petrolatum and mineral oils. 
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such as. paraffin oil, isopropylmyristate. isopropyl- 
palmitatB and triglycerides, mixtures of petrolatum and 
synthetic oils, such as silicone oils. The amount of 
these oil phase forming materials depends on the desired 
5 fat content of the multiple emulsion but is generally 
xn the range 10-50 % (w/w) of the multiple emulsion. 

The continuous phase consists of 40-80 % tw/w) of water, and 
a water-soluble emulsifier. This phase may also consist of 
a fatty alcohol, such as cetostearyl alcohol. 
The emulsifier to be used for the formation of the dis- 
persion Of the solution of steroid in the oil phase should 
have such an appropriate hydrophilic-lipophilic balance 

the oil phase used can form the dispersion medium of 
15 the solution in the oil emulsion. Beeswax, sorbitan fatty 
esters and monoglycerides are preferably used as emulsi- 
fiers. The amount of oil-soluble emulsifier is usually 
1-20 % Cw/w) of the amount of the oil phase. 

20 The water soluble emulsifier is an . emu Is if i er having a 

hydrophilic-lipophilic balance at which the oil phase can 
form the dispersed phase of the oil in water emulsion. 
Preferably a non-ionic emulsifier, for example cetomacro- 
gol 1000 [CH3(CH,3^0fCH,OCH,)^-CH,OH where m may be 15 or 
17 and n may be 19 to 23], is used. The amount of the 
water-soluble emulsifier to be added is typically in the 
range^l-20 % Cw/w) of the amount of the oil phase described 

30 The corticosteroid may be any topically active cortico- 
steroxd, such as budesonide, hydrocortisone, hydrocorti- 
sone acetate, triamcinolone acetonid,f luocinolone 
acBtonide or betamethasone 17-valerate. 

35 The preparation of the topical steroid composition starts 
with dissolving the steroid in the most suitable solvent. 
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The steroid solution in oil emulsion is then prepared 
from the oil phase forming material and the steroid solu- 
tion. The oil-soluble emulsifier and the steroid solution 
is added to the oil phase forming material which is heated 
and agitated to form a steroid solution in oil emulsion. 
Then this steroid solution in oil emulsion is added to an 
aqueous solution prepared by dissolving the water-soluble 
emulsifier in water to form the multiple emulsion during 
heating and agitation. 



Example 1 

I. Internal steroid solution phase 

Budesonide Q.D25 gram 

Propylene glycol 2.5 gram 

II. Oil phase 

Petrolatum 21.25 gram 

Bees wax 1-25 gram 

III. External water phase 



Cetostearyl alcohol 3.0 gram 

Cetomacrogol 1000 2.0 gram 

Distilled water 70.0 gram 



The budesonide was dissolved in propylene glycol during 
heating to 70°C making up solution (I). (I) was added 
to CII) at 70°C and the mixture was subjected to agita- 
tion by a homomixer to prepare a steroid solution in oi 
emulsion. This emulsion was added to (III) preheated to 
70°C during agitation by a homomixer resulting in the 
multiple emulsion. After cooling to room temperature 
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during gentle agitation a soft white shiny cream was 
obtained . 

Example 2 

I. Internal steroid solution phase 
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Budesonide 
1.2 Butandiol . 

II. Oil phase 

Petrolatum 
Beeswax 

III. External water phase 

Cetostearyl alcohol 
Cetomacrogol 1000 
Distilled water q . s . 

Example 3 



0.025 gram 
2.5 gram 



21.25 gram 
1.25 gram 



3.0 
2.0 

ad 100 



gram 
gram 
gram 
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Internal steroid solution phase 



Budesonide 



0,025 gram 



Polyethylene glycol 400 2.0 



gram 
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II. Oil phase 

Petrolatum 
Beeswax 



21.25 gram 
1.25 gram 



BNSDOCID: <EP 0042827A2J_> 



^ 0042827 

III. External water phase 

Cetostearyl alcohol 3.0 gram 

Cetomacrogol 1000 ' 2.0 gram 

Distilled water q.s. ad 100 gram 

Example 4 

I. Internal steroid solution phase 

Budesonide 0-025 gram 

Propylene glycol 2.5 gram 

II. Oil phase 

Petrolatum 30 gram 

Mineral oil 10 gram 

Sorbitan monooleat 5 gram 
(Span 80) 

III. External water phase 

Cetostearyl alcohol B gram 

Cetomacrogol 1000 3 gram 

Distilled water q.s. ad 100 gram 

Example 5 

I. Internal steroid solution phase 

Budesonide 0.025 gram 

Propylene glycol 2.5 gram 

II. Oil phase 



Miglyol 812 

Petrolatum 

Beeswax 



10 
10 
1.5 



gram 
gram 
gram 
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III. External water ph 



ase 



5 gram 

5 gram 

5 Cetomacrogol 1000 3 gpam 

Distilled water q.s. ad 100 gram 

Example B 

10 I. Internal steroid solution phase 

Hydrocortisone o.l gram 

Propylene glycol 5.0 gpg^, 

15 II. Oil phase 



Petrolatum 
Beeswax 



21.25 gram 
2 . 5 gram 



20 III. External water ph 



ase 



25 



Cetostearyl alcohol 5 g^am 

Cetomacrogol 2 gram 

Distilled water q.s. ad 100 gram 

Example 7 

I. Internal steroid solution phase 

Triamcinolone acetonid 0.025 gram 

Propylene glycol 2.5 gram 

II- Gil phase 

35 Petrolatum 21.25 gra 
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Beeswax 2.5 



m 

gram 
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III, External water phase 



Cetostearyl alcohol 5 gram 

Cetomacrogol 1000 2 gram * 

Distilled water q.s. ad 100 gram 

Example 8 

I. Internal steroid solution phase 

Fluocinolone acetonide 0.025 gram 
Propylene glycol 2.5 gram 

!!• Oil phase 

Petrolatum 21.25 gram ^ 

Beeswax 2.5 gram 

III. External water phase 

Cetostearyl alcohol 5 gram 

Cetomacrogol 1000 2 gram 

Distilled water q.s. ad 100 gram 

Example 9 

I. Internal steroid solution phase 

Betamethasone-17 Valerate 0.025 gram 
Propylene glycol 2.5 gram 

II. Oil phase 



Petrolatum 21.25 gram 

Beeswax 2.5 gram 



III. External water ph 



ase 



Cetostearyl alcohol 5 gram 

Cetomacrogol 1000 2 gram 

Distilled water q.s. ad 100 gram 



Pharmacological Test 
irritation studies 
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As mentioned above maximal drug diffusion into the skin 
is obtained when the steroid is at saturation concentration 
in the vehicle. For conventional o/w creams with a large 
water phase Ce.g. 70 %) this means that the propylene 
glycol content must be 35 % or higher in order to dis- 
solve the steroid completely. With such high propylene 
glycol concentrations there is a risk for skin irritation. 
CHannuksela et al.. Contact Dermatitis 1, 112 C1975K 
Conventional o/w placebo creams with propylene content 
from 5 to 35 % was tested using the chamber test method 
with an exposition time of 24 hours. Out of 96 tested 
persons 72 gave no reactions atall. Reactions with weak 
redness without infiltrations were observed 48 hours after 
application for the rest according to: 

% propylene glycol 5 10 15 20 35 



Number reactions 
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It IS evident that the risk for skin irritation increases 
with increasing propylene glycol content. In a multiple 
emulsion cream according to this invention with an outer 
water phase as large as in a conventional o/w cream (70%) 
the propylene glycol content is below 5 % [typically 2-3 %) 
to dissolve the same amount of steroid. The risk for skin 
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irritation is accordingly much lower than in a conven- 
tional o/w cream where a large amount of propylene glycol 
is needed to dissolve the steroid- 

5 Best mode of carrying out the invention 

In the preferred composition the steroid is IBa, 17a- 
(2^-hydrogen-2' -n-propyl ) methyl enedioxypregna -1, 4 -diene- 
-11, 21-d-iol-3, 2D-dionB(budeBonidel and the solvent 
10 propylene glycol. 
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Claims 



1. A pharmaceutical composition for topical application 
comprising a topically active ant i - i nf lammatory cortico- 
steroid in a multiple emulsion in which the continuous 
phase is aqueous and the primary disperse phase is an 
oil phase in which a hydrophilic phase containing the 
steroid in saturated solution is dispersed. 

2. A composition according to claim 1 wherein the cortico- 
steroid is 16a, 17a-[2'-hydrogen-2'- n-propyl )methylene- 
dioxypregna-l,4-diene-ll,21- diol-3, 20-dione . 

3. A composition according to claim 1 wherein the steroid 
15 is dissolved in propylene glycol. 

4. A composition according to claim 1 wherein the amount 
of steroid solvent is between .'^o . 2 and 5 % (w/w) of the 
complete composition. 

5. A process for preparing a pharmaceutical steroid 
composition for topical application which is a multiple 
emulsion characterized in dissolving a topically active 
anti-xnflammatory corticosteroid, combining the steroid 
solution together with an oil-soluble emulsifier with an 
oil-phase forming material, and thereafter combining this 
steroid solution in oil emulsion with an aqueous ' solution 
prepared by dissolving a water-soluble emulsifier in water 
or a mixture of water and a fatty alcohol to form a 
multiple emulsion. 

6. A process according to claim 5 characterized in that the 
corticosteroid is 16a , 1 7a- ( 2 ' -hydrogen- 2 ' -n -propyl ) - 
methylenedioxypregna-l,4-diene-ll,21-diol-3.2D-dione 



35 
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7. A process according to claim 5 characterized in that 
the steroid is dissolved in propylene glycol. 

B. A process according- to claim 5 characterized in -th^t 
the amount of steroid solvent is between 0.2 and 5 % Cw/w) 
of the complete composition. 
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